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Introduction
Among the various diseases afflicting 
humanity, chronic periodontitis is an 
inflammatory condition affecting the 
supporting tissues of the periodontium 
with microbial plaque being the primary 
etiological agent.[1]

Although the microbial plaque is supposed 
to be the major etiology behind the 
periodontal disease, the host response 
also encompassing subgingival bacterial 
challenge exhibits an exuberant response 
resulting in the destruction of the 
periodontium.[2]

To combat periodontal disease, nonsurgical 
periodontal therapy  (NSPT) is one of the 
gold standards besides a broad range of 
treatment modalities advocated to eliminate 
periodontal disease.[3]

On the other hand, a high rate of recurrence 
is associated with periodontal disease, 
primary reason being the pocket acting 
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Abstract
Aim and Objective: The aim of this study is to compare the efficiency of subgingivally delivered 
1% ornidazole and 0.25% chlorhexidine  (CHX) gluconate  (Ornigreat™ gel) and Aloe vera  (AV) 
gel in the treatment of chronic periodontitis. Materials and Methods: Twenty chronic periodontitis 
patients with pocket depths ranging from 4 to 6  mm bilaterally at least in one site were included 
in the study. After a thorough nonsurgical periodontal therapy, 1% ornidazole and 0.25% CHX 
gluconate  (Ornigreat™ gel) and AV gel were subgingivally delivered into the pocket sites, and 
the clinical parameters such as plaque index  (PI), gingival index  (GI), bleeding index  (BI), and 
clinical attachment level  (CAL) were evaluated at baseline and after 4 weeks. Results: In both the 
groups, a reduction in PI, GI, and probing depth readings was evidenced after 4 weeks. A significant 
improvement was noticed in the BI in the AV group when compared with that of Ornigreat™ 
group. Taking CAL into consideration, though improvement was there in both the groups, it was 
not appreciable. Conclusion: AV which is an herbal derivative when subgingivally delivered in the 
pocket site could be an equally effective and affordable substitute for Ornigreat™ gel.

Keywords: Aloe vera, chronic periodontitis, nonsurgical periodontal therapy, ornidazole

Comparing the Effect of Combination of 1% Ornidazole and 0.25% 
Chlorhexidine Gluconate (Ornigreat™) Gel and Aloe vera Gel in the 
Treatment of Chronic Periodontitis: A Randomized, Single‑Blind, 
Split‑Mouth Study

Original Article

Gautami Subhadra 
Penmetsa, 
Bukkapatnam 
Subbareddy, 
Anudeep Mopidevi, 
P. Arunbhupathi1, 
Vivek Baipalli, 
Sudharani Pitta
Departments of Periodontics 
and 1Nanotechnology, Vishnu 
Dental College, Bhimavaram, 
Andhra Pradesh, India

How to cite this article: Penmetsa GS, Subbareddy B, 
Mopidevi A, Arunbhupathi P, Baipalli  V, Pitta S. 
Comparing the effect of combination of 1% ornidazole 
and 0.25% chlorhexidine gluconate (Ornigreat™) 
gel and Aloe vera gel in the treatment of chronic 
periodontitis: A randomized, single-blind, split-mouth 
study. Contemp Clin Dent 2019;10:226-31.

This is an open access journal, and articles are 
distributed under the terms of the Creative Commons 
Attribution‑NonCommercial‑ShareAlike 4.0 License, which allows 
others to remix, tweak, and build upon the work non‑commercially, 
as long as appropriate credit is given and the new creations are 
licensed under the identical terms.

For reprints contact: reprints@medknow.com

as a nidus for growth and proliferation 
of anaerobic pathogenic bacteria, thereby 
limiting the accessibility to these areas.[4] 
To overcome these limitations and to attain 
a disease‑free periodontium, local drug 
delivery  (LDD) is one of the treatment 
modalities that were advocated in the 
literature.

LDD is a treatment concept that was 
introduced by  Max Goodson[5] that could 
direct a pharmacological compound into a 
localized site in a manner that can safely 
achieve its desired therapeutic effect.

Although numerous literature search 
has shown better results with the 
various LDD systems encompassing 
tetracycline fibers, minocycline 
ointments, chlorhexidine  (CHX) chips, 
and doxycycline hyclate in an attempt to 
reduce the individuals exposure to systemic 
complications, newer agents are also 
upsurging in the market towards achieving 
periodontal health.[6‑8]
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In the recent times, ornidazole is one of the LDD agents 
that have shown a marked antibacterial and antiprotozoal 
activity which is active against most of the periodontal 
pathogens. Ornidazole, a member of the nitroimidazole 
class of antibiotics, specifically targets anaerobic 
microorganisms.[9]

However, in this era, a search for naturopathies is also on 
the rise in an attempt of reducing the effects of allopathic 
medication[9] in contrary to the conventional mechanical 
therapy.[10]

AV, a medicinal plant with immune therapeutic advantages 
widely known for its benefits of wound healing[11] and 
anti‑inflammatory[12] effects, has been extensively studied 
for its oral applications.

However, very little literature on its role in the LDD is 
available and has not been substantiated.

Hence, an attempt was made in this study in comparing the 
efficacy of subgingivally delivered  (Ornigreat™ gel) and 
Aloe vera (AV) gel for the treatment of chronic periodontitis 
after NSPT.

Materials and Methods
Source of the data

This is a randomized, single‑blind, split‑mouth study, 
wherein patients from the Department of Periodontics, 
Vishnu Dental College and hospital, were included in 
the study. A  total of 20  patients comprising 13  female 
and 7  male patients, with age groups ranging from 25 
to 65  years, who were diagnosed by mild‑to‑moderate 
chronic periodontitis and were willing to participate were 
voluntarily enrolled in the study. An ethical clearance 
for the study was obtained from the Institutional Ethical 
Committee and Review Board, Vishnu Dental College and 
Hospital, before the commencement of the study.

Selection criteria

Patients with mild‑to‑moderate chronic periodontitis pocket 
depth  (PD) 4–6 mm and clinical attachment loss 1–4 mm 
and no history of antibiotic or periodontal therapy in the 
past 6  months were included in the study. Patients under 
medication that can affect periodontal status, patients 
with known allergy to herbal medications, patients under 
systemic antimicrobial therapy and aggressive periodontitis, 
patients with adverse habits, and pregnancy and lactating 
females were excluded from the study.

According to split‑mouth design, sites with probing depths 
of 4–6  mm were randomly divided into two parallel 
treatment arms by flip of a coin. Of the selected 40 sites, 
20 were test sites and 20 were control sites, respectively. 
Group  I comprised 20 sites wherein local delivery of AV 
gel was administered and Group  II comprised 20 sites 
which was followed by the local delivery of ornidazole and 
CHX gluconate (Ornigreat™ gel).

Clinical parameters including assessment of plaque 
index  (PI, Loe and Silness), gingival index  (GI, Silness 
and Loe), bleeding index  (BI, Muhlemann HR and Sons), 
probing PD, and clinical attachment loss were recorded at 
baseline and at 4 weeks after NSPT. UNC-15 (university of 
North Carolina) periodontal probe was used to measure PD 
and CAL.

Primary and secondary outcome measures

The primary outcome of the study was probing Pocket 
depth (PD). The secondary outcomes included PI, GI, BI, 
and clinical attachment level (CAL).

Formulation of Aloe vera in situ gel

The AV gel was developed at the Vishnu College of 
Pharmacy, Bhimavaram, Andhra  Pradesh, India, following 
the procedure described by Velam et al.[13] The aloe leaves 
were collected and treated with distilled water, and then, 
central pulp from leaves of aloe was collected and washed 
repeatedly with water and then with 0.1 N NaOH. Then, 
with the help of blender, pulp was converted into juice, and 
using a cotton bed, juice was filtered and vacuum filtration 
was done until a clear liquid was obtained. Then, 1% w/w 
polymer and 0.5%  w/w methylparaben were added and 
dispersed uniformly. Under alkaline conditions, polymer 
converts liquid to gel. A  0.5% NaOH solution was added 
dropwise and agitated until a gel was formed. The prepared 
AV gel was stored in air‑tight containers in a dark room to 
prevent photo‑oxidation.[14]

Both AV and Ornigreat™ gels are similar in color and 
consistency for blinding.

Local drug delivery

For standardization, a blunt cannula was advocated that 
could deliver the prepared AV gel and Ornigreat™ gel into 
the periodontal pocket at control and test sites respectively. 
After delivery, a periodontal dressing was placed over the 
test and control sites to prevent the escape of medicament 
from the pocket.

Statistical analysis

Power analysis calculations were performed before the 
study was initiated. To achieve 90% power and detect 
mean differences of the clinical parameters between 
groups, 20 sites in each group required. Continuous 
variables  (PI, GI, BI, PD, and CAL) were expressed as 
the mean  ±  standard deviation. After completion of the 
clinical trial, data obtained from the sites were computed 
and put to statistical analysis. Paired t‑test for differences 
within the group and ANOVA test for differences between 
the groups were performed. Statistical significance was 
defined as P  <  0.05. Statistical analysis was performed 
with statistical software  (SPSS version  10.5, SPSS, 
Chicago, IL, USA).
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Results
Twenty patients completed the study. No patients were 
reported with any adverse reaction. There was a significant 
improvement in the PI, GI, and probing PD readings after 
4  weeks in both the groups  [Tables  1‑3]. A  significant 
improvement was noticed in BI in the AV group when 
compared with the Ornigreat™ group  [Table  4]. Taking 
CAL into consideration, though improvement was there in 
both the groups, it was not statistically significant [Table 5]. 
On comparing, AV and Ornigreat™ group after NSPT 
results between the groups had no significant difference.

Plaque index

At baseline, PI values  [Table  1] for the Ornigreat™ group 
and AV group were 0.7965 ± 0.28365 and 0.8535 ± 0.18149, 

respectively. There was not any significant difference 
between both the groups at the baseline (P = 0.454).

After 4  weeks, in Ornigreat™ group, there was a 
statistically significant decrease in PI values from 
0.7965  ±  0.28365 to 0.4720  ±  0.22782  (P  <  0.001). In 
the AV group, there was also a statistically significant 
decrease in the plaque values from 0.8535  ±  0.18149 to 
0.5650 ± 0.25326 (P < 0.001). In an intergroup comparison, 
though the Ornigreat™ group showed slightly better results 
than the AV group, the difference was not statistically 
significant (P = 0.230) [Table 1 and Figure 1].

Gingival index

The GI values for the Ornigreat™ group and AV group 
were 0.7815  ±  0.33333 and 0.8535  ±  0.18149 at baseline, 

Table 1: Plaque index values at the baseline and after 4 weeks
Group Baseline 4 weeks Intragroup (P) Intergroup (P)
Ornigreat™ 0.7965±0.28365 0.4720±0.22782 <0.001 (S) >0.001(NS)
Aloe vera 0.8535±0.18149 0.5650±0.25326 <0.001 (S)
Baseline P value (intergroup) 0.454 (NS)
4‑week P value (intergroup) 0.230 (NS)
NS: Not significant; S: Significant

Table 2: Gingival index values at the baseline and after 4 weeks
Group Baseline 4 weeks Intragroup (P) Intergroup (P)
Ornigreat™ 0.7815±0.33333 0.3960±0.15856 <0.001 (S) >0.001 (NS)
Aloe vera 0.8535±0.18149 0.3910±0.13719 <0.001 (S)
Baseline P value (intergroup) 0.402 (NS)
4‑week P value (intergroup) 0.916 (NS)
NS: Not significant; S: Significant

Table 3: Probing depth values at the baseline and after 4 weeks
Group Baseline 4 weeks Intragroup (P) Intergroup (P)
Ornigreat™ 5.2500±0.78640 4.0000±0.64889 <0.001 (S) >0.001(NS)
Aloe vera 5.1000±0.71818 3.9500±0.82558 <0.001 (S)
Baseline P value (intergroup) 0.533 (NS)
4‑week P value (intergroup) 0.833 (NS)
NS: Not significant; S: Significant

Table 4: Bleeding index values at the baseline and after 4 weeks
Group Baseline 4 weeks Intragroup (P) Intergroup (P)
Ornigreat™ 1.0785±0.68574 0.5665±0.19151 >0.001(NS) >0.001(NS)
Aloe vera 1.1035±0.42596 0.4290±0.21506 <0.001(S)
Baseline P value (intergroup) 0.891 (NS)
4‑week P value (intergroup) 0.39 (NS)
NS: Not significant; S: Significant

Table 5: Clinical attachment level values at the baseline and after 4 weeks
Group Baseline 4 weeks Intragroup (P) Intergroup (P)
Ornigreat™ 3.5315±0.66692 3.4910±0.79631 >0.001 (NS) >0.001 (NS)
Aloe vera 3.9025±0.46155 3.6085±0.65802      >0.001(NS)
Baseline P value (intergroup) 0.48 (NS)
4‑week P value (intergroup) 0.614 (NS)
NS: Not significant; S: Significant
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respectively. There was not any significant difference 
between both the groups at the baseline (P = 0.402).

There was a statistically significant decrease in GI values 
from 0.7815 ± 0.33333 to 0.3960 ± 0.15856 (P < 0.001) after 
4 weeks in Ornigreat group. In the AV group, there was also 
a statistically significant decrease in the plaque values from 
0.8535 ± 0.18149 to 0.3910 ± 0.13719 (P < 0.001). AV group 
showed slightly better results than the Ornigreat™ group 
in intergroup comparison although the difference was not 
statistically significant (P = 0.916) [Table 2 and Figure 2].

Bleeding index

At baseline, the BI values for the Ornigreat™ group and 
AV group were 1.0785  ±  0.68574 and 1.1035  ±  0.42596, 
respectively. The difference between both the groups at the 
baseline (P = 0.891) was not statistically significant.

After 4  weeks, the BI index values were reduced from 
0.7815  ±  0.33333 to 0.3960  ±  0.15856  (P  >  0.001) in the 
Ornigreat group which was not statistically significant. 
In the AV group, there was a statistically significant 
decrease in the BI values from 0.8535  ±  0.18149 to 
0.3910 ± 0.13719 (P < 0.001). In an intergroup comparison, 
though the AV group showed slightly better results than 
the Ornigreat™ group, the difference was not statistically 
significant (P = 0.916) [Table 4 and Figure 3].

Probing depth

At baseline, probing depth values for the Ornigreat™ 
group and AV group were 5.2500  ±  0.78640 and 

5.1000  ±  0.71818, respectively, wherein the difference 
between both the groups at the baseline was not statistically 
significant (P = 0.533).

After 4  weeks, in Ornigreat™ group, there was a 
statistically significant decrease in probing depth values 
from 5.2500  ±  0.78640 to 4.0000  ±  0.64889  (P  <  0.001). 
In the AV group, there was also a statistically significant 
decrease in the probing depth values from 0.8535 ± 0.18149 
to 0.3910  ±  0.13719  (P  <  0.001). Although the AV group 
showed slightly better results than the Ornigreat™ group, the 
difference was not statistically significant  (P  =  0.833) in an 
intergroup comparison though the AV group showed slightly 
better results than the Ornigreat group [Table 3 and Figure 4].

Clinical attachment level

The values for the Ornigreat™ group and AV group were 
3.5315  ±  0.66692 and 3.9025  ±  0.46155, respectively. 
There was not any significant difference between both the 
groups at the baseline (P = 0.48).

In Ornigreat™ group, there was not any statistically 
significant decrease in CAL index values and they 
reduced from 3.5315  ±  0.66692 to 3.4910  ±  0.79631 after 
4  weeks  (P  >  0.001). In the AV group, there was also 
no statistically significant decrease in the CAL values 
from 3.9025  ±  0.46155 to 3.6085  ±  0.65802, which was 
not statistically significant  (P  >  0.001). In an intergroup 
comparison, though the AV group showed slightly better 
results than the Ornigreat™ group, the difference was not 
statistically significant (P = 0.614) [Table 5 and Figure 5].

Figure 1: Plaque index Figure 2: Gingival index

Figure 3: Bleeding index Figure 4: Probing pocket depth
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Discussion
Periodontal diseases are the chronic infectious diseases 
resulting from complex host pathogenic interaction leading 
to destruction of periodontium and eventually tooth loss.[13]

In an attempt to combat periodontal diseases and attain 
periodontal health, various modalities of treatment have been 
advocated in the literature. Along with the conventional scaling 
and root planing, numerous antimicrobial agents have also 
been advocated to prevent periodontal disease progression.

LDD is one such treatment modalities that were introduced 
by Dr.  Max Goodson in 1979 utilizing the concept of local 
delivery of therapeutic agents into the periodontal pocket 
with prolonged availability of the drug resulting in its 
sustainability and thereby attaining 100 folds of higher 
concentrations in the subgingival site. On the other hand, it 
also has various advantages of reducing the dangers such as 
adverse reactions[15] and resistant strains[16] compared to that of 
systemic administration which are likely to cause side effects.

Among the various antimicrobials used as LDD agents, 
ornidazole is the most recent one. Even though it belongs to 
nitroimidazole family, unlike metronidazole, it requires a very 
low minimum inhibitory concentration to inhibit the growth of 
periodontal pathogens as compared to that of metronidazole. 
Although the antimicrobial activity of ornidazole has been 
proposed to be due to the reduction of nitro group to a 
more reactive amine, thus attacking the microbial DNA, a 
combination of ornidazole and CHX on the other hand shows 
a prolonged antiplaque action, substantivity, and its ability 
to adsorb and desorb, thereby providing in effect, a timed 
release of the antimicrobial agent.[17‑19]

Literature search, on the other hand, has proved AV which 
is a medicinal plant to have shown various applications 
in the treatment of lichen planus, submucous fibrosis, 
aphthous stomatitis, and radiation‑induced oral mucositis.[20]

Although studies in the literature do exist evaluating the 
individual roles of ornidazole and AV, no study in the 
literature has compared the effects of Ornigreat™ and AV 
gels in the treatment of chronic periodontitis.

Hence, an attempt was made to evaluate periodontal parameters 
of both Ornigreat™ and AV gels at baseline and 4 weeks.

In the present study, when PI scores were evaluated, there 
was no statistically significant difference in the mean plaque 
scores between the two groups. These results correlate with 
the study done by Sato et  al. 1993[21] and also correlated 
with the findings of a study done by Patel et al. 2014[22] in 
which ornidazole gel was used subgingivally after NSPT. 
On the other hand, in a study by   Pradeep 2012,[23] where 
1% metronidazole and 0.25% CHX gluconate (Metrohex™ 
gel) was used as an adjunct to NSPT in the treatment of 
gingivitis, a statistically significant difference in plaque 
scores was evident.

When the gingival scores were taken into consideration, 
there was no significant difference in the gingival scores 
between the two sites. These results are similar with the 
study done by Sato et  al. 1993.[21] However, additional 
benefits can be obtained when antimicrobial gel is used 
as an adjunctive therapy as elicited by Pradeep 2012.[23] 
On the other hand, wherein 1% metronidazole and 0.25% 
CHX gluconate (Metrohex™ gel) was used as an adjunct to 
NSPT in the treatment of gingivitis, a statistically significant 
difference in PI, GI, and papillary BI was evidenced.

In a 6‑month comparison study of the three local 
antimicrobial agents, wherein metronidazole, minocycline, 
and tetracycline were delivered into persistent periodontal 
pockets, all three showed better results than NSPT which 
correlated with the studies done by Radvar et  al. 1996[24] 
and Kinane and Radvar 1999.[25]

The results of our study has clearly proposed the usage 
of aloevera to be an equally effective and an affordable 
substitute for Ornigreat.

The results of our study were also in accordance with the 
studies of   Bhat et  al.,[26] Virdi et  al.,[27]   Ajmera et  al.,[28] 
and Chandrahas et  al.,[29] wherein there was a statistically 
significant improvement in the PI, GI, and probing PD 
readings after 4 weeks in both the groups, and a statistically 
significant improvement was noticed in BI in the AV group 
when compared with that of Ornigreat™ group.

Taking CAL into consideration, though improvement was 
there in both the groups, it was not statistically significant. 
On comparing AV group and Ornigreat™ group after 
NSPT, there was no statistically significant difference 
between the groups. Studies in the literature do exist using 
25% metronidazole[30] as a LDD agent in the treatment 
of chronic periodontitis wherein a statistically significant 
difference was elicited. Furthermore, metformin[31] when 
used as an agent locally to treat infrabony pockets, a gain 
in CAL, was observed.
In another study done by Jagadish et  al.,[32] wherein CHX 
chip and varnish were used, a significant difference was 
found in CAL values.

However, ours was the first study wherein Ornigreat and 
AV gels were used to assess the CALs.

Figure 5: Clinical attachment level
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The herbal antimicrobial AV gel that was administered 
in the periodontal pockets in our study produced a 
similar improvement in clinical parameters compared to 
Ornigreat™ gel. However, the efficiency of this locally 
applied agent for chronic periodontitis on long‑term basis 
needs further investigation.

Conclusion
Local application of combination of 1% ornidazole and 
0.25% CHX (Ornigreat™) and AV gels after NSPT. When 
the results of both the test groups were compared, local 
application of AV can be an equally effective and affordable 
herbal substitute for Ornigreat™.
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